Hydrogel-based scaffolds for enclosing encapsulated therapeutic cells.
Cell encapsulation technology holds promise for the sustained and controlled delivery of different therapeutic proteins. Alginate-poly-L-lysine-alginate (APA) microcapsules represent one of the most widely studied alginate-polycation microcapsules. On the basis of this technology, two types of hydrogel-based scaffolds have been developed and analyzed with the aim of improving the retention and the retrieval of erythropoietin (Epo) secreting cell-loaded microcapsules in the tissue where they are implanted. Furthermore, these hydrogels may help to reduce the post-transplant inflammation and pericapsular fibrotic overgrowth typically observed around capsules. The hydrogel-based scaffolds could be administered as implantable forms (preformed scaffolds) or injectable forms (in situ formed scaffolds). The in vitro studies confirmed the correct adaptation of the enclosed cells to the scaffolds in terms of viability and protein expression. The posterior implantation of the cell-loaded capsules containing hydrogel-based scaffolds in mice revealed that the hematocrit levels were maintained up to 80% for at least 2 months. The histological analysis of the explanted microcapsules performed at that point showed that pericapsular overgrowth was reduced when cell-loaded microcapsules were enclosed in the hydrogels scaffolds. Incorporating microencapsulated cells within hydrogel-based scaffolds may help to improve their administration protocol and retention while reducing post-transplantation inflammation.